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SUMIVIARY 

The s tudy  of  the concentrat ion of r ad ioac t ive  a r t i f ic ia l  
ae roso l s  i n  t he  lower atmosphere aa a func t ion  of l a t i t u d e  ehows 
t h e  ex i s t ence  of a permanent b a r r i e r  between the Northern and 
Southern Hemispheres' t ropospheres ,  

* * * 
1, The importance of  updraf t s  e x i s t i n g  i n  the e q u a t o r i a l  

reg ions  sugges ts  t h a t  t he  meridian t ropospher ic  c i r c u l a t i o n  must 
be very l i m i t e d  at low l a t i t u d e s ,  which is easy t o  n o t i c e  through 
a sys temat ic  s tudy  of the  d i r e c t i o n  and v e l o c i t y ' o f  winds near  t he  
equator ,  However, nothing permitted u n t i l  these last years t o  appre- 
c;.ate t he  weakness of t h e  var ious  t r a n s f e r   mechanism^^ between t h e  
t ropospheres  of  both hemispheres , 

The i n j e c t i o n  i n t o  the  var ious  atmosphere layers of l a r g e  
amounts of var ious  products of f i s s i o n  fol lowing nuc lea r  explo- 
s i o n s  has suppl ied  i n  t he  form o f  m-fificial  r ad ioac t ive  aerosols 
a tracer, e a s i l y  c o l l e c t i b l e  by f i l t r a t i o n  of  t h e  air on c e l l u l o s e  
f i l t e r ,  Then the  r a * L o a c t i v i t y  p of these f i l t e r @  is memured after 
a de lay  permi t t ing  t h e  e l imina t ion  of con t r ibu t ions  from n a t u r a l  
r a d i o a c t i v i t y .  The araount of ae roso l s  i n j e c t e d  i n  t he  Northern 

hemisphere is much g r e a t e r  than t h a t  i n j e c t e d  i n  the  Southern hemi- 

* S u r  1 '6x i s t ence  d'une ba r r ih re  d e  d i f f u s i o n  e n t r e  les troposphk3W3 
des h b i s p h k r e s  Nord e t  Sud, 

ir . 
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sphe re ,  and t h i s  should allow a q u a n t i t a t i v e  s tudy of t ramsfers  
between these  two hemispheres. 

The very heterogenous. d i s t r i b u t i o n  nea r  the ground, as a 
func t ion  of  l a t i t u d e  was a l ready  noted, namely by Lockhart ,  thanks 
t o  a network of s t a t i o n s  alli,yned elong t h e  800 meridian of Western 
long i tude ,  and by P i c c i o t t o ,  followine; meaeurements made aboard 

a s h i p  ( see  r e spec t ive ly  r e f s .  [I] and C27 ), 

2, I n  o rde r  t o  observe q u a n t i t a t i v e l y  the  t r a n s f e r  between 
t h e  two hemispheres, we e s t a b l i s h e d  a t r i a e  network of s t a t i o n s  
for t h e  c o l l e c t i o n  of aerosols  i n  the  atsosphere,  

1) aboard s h i p s  ca r ry ing  supp l i e s  t o  French expedi t ions  i n  
the  An ta rc t i ca  c3, 4, 51; 

2 )  at var ious  s t a t i o n s  loca t ed  i n  France, Alger ia ,  Sahara,  

and a l s o  i n  D a k a r ,  Po in te  Noire,  NoumQa, Port-aux Frangais  (Kergu- 
e l e n  i s l a n d s ) ,  t h e  Dumont d 'Urv i l l e  base (Ter re  AdBlie), where iden- 
t i c a l  i n s t a l l a t i o n s  allowed t h e  con t ro l  of  t h e  r e s u l t s  obtained 
aboard s h i p s ,  and t o  follow t he  evolu t ion  i n  time and i n  s i t u  
o f  the  a r t i f i c i a l  p - r a d i a t i o n  of the  atmosphere C61; 

3) a network of 60 rad ioac t ive  f a l l o u t  c o l l e c t o r s ,  spread 
between 50° Northern l a t i t u d e  and 65' Southern l a t i t u d e ,  allowed 
us  t o  measure the  importance of atmosphere cleaning. 

3. The r e s u l t s  obtained were as follows: 

1) I n  the absence of r ecen t  explosions the  concent ra t ion  of  

a c t i v e  ae roso l s  at  s e a  l e v e l  v a r i e s  s e n s i b l y  w i t h  t h e  l a t i t u d e .  
The curves obtained f o r  November 1960 and February 1961 ( F i g . 1 )  

show t h e  ex is tence  a t  low l a t i t u d e s  of  a c l e a r l y  ou t l ined  minimum, 
a l s o  observable on t h e  curve r e l a t i v e  t o  r ad ioac t ive  f a l l o u t s  p e r  
u n i t  of su r f ace .  This excludes t h e  p o s s i b i l i t y  of exp la in ing  t h i s  
minimum by a more i n t e n s i v e  l i x i v i a t i o n  of  t h e  atmosphere under an 

e q u a t o r i a l  .climate. 
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These r e s u l t s  a r e  explained, i f  one a d m i t s  t h a t  the  i n j e c t i o n  of 
products  of f i s s i o n  i n t o  t h e  troposphere,  s t a r t i n g  from a s t r a t o -  
sphere r e s e r v o i r ,  t akes  p re fe rab ly  place a t  middle l a t i t u d e s ,  and 
t h a t  the  aerosols  thus i n j e c t e d  do not  reach the  equa to r i a l  regions.  
I n  any case ,  t he  p a t t e r n  of dist r j .but ions observed r u l e s  out  t h e  
i d e a  o f  l o w a l t i t u d e  diffusion from the  Northern t o  the  Southern 
hemisphere, 

troposphere durinS the  explosions of February 1960 and from Xeptem- 
be r  t o  November 1961, f a i l e d  t o  pene t r a t e  i n t o  the Southern hemisphere 

2)  The a r t i f i c i a l  r ad ioac t ive  ae roso l s  introduced i n t o  the  

as is shorn i n  i ' i ~ . 2  and 3 ,  whose r e s u l t s  a r e  corroborated by those  
of f ixed  s t a t i o n s .  I n  Fig. 3 we may n o t i c e  t h a t  the p r o f i l e  is i n  
t he  whole Southern hemisphere exac t ly  s i m i l a r  t o  t h a t  obtained the  
preceding y e a r ,  and indicated. i n  Fig.1.  

3 )  The measurements ca r r i ed  out a f t e r  t he  nuc lear  explosions 
of May 1962 at Christmas Islands (2' No.lat.) d i sc lose  t h a t  the  
debr i s  o f  these  exploeions,  v i s i b l e  i n  the  s t r a tosphe re  of  t h e  Itorther 
hemicphere, do not  apuear a t  t h e  troposphere of the same l a t i t u d e s  
C71. Keasurements pursued i n  the  Southern hemisphere allow t o  t h e  
cont ra ry  the  d e t e c t i o n  of these  products  a t  low a l t i t u d e s .  

40 CONCLUSIONS ..- 

Notwithstanding the  fragmentary aspec t  of t h e  p r o f i l e s  
p l o t t e d ,  t h e  whole of these results allows t o  conclude on t h e  exis- 
t ence  i n  the  e q u a t o r i a l  troposphere of a t r u e  permanent bar r ie r ,  

t h a t  opposes any a i r  mms t r a n s f e r  from one hemisphere t o  t h e  o t h e r  
a t  low a l t i t u d e .  Communications at t he  s t r a t o s p h e r e  level are t h e  
only poss ib le  ones. Scarce p,assages of a i r  through t h a t  b a r r i e r  
would have an except ional  cha rac t e r ,  and q u i t e  neg l ig ib l e  from t h e  
q u a n t i t a t i v e  po in t  of view. 
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